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BICYCLE CONTROL DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] This invention generally relates to a bicycle control device that has a single 
control lever that operates a brake mechanism and a gear shifting mechanism. More 
specifically, the present invention in relates to a bicycle control device with an 
ergonomic, relatively lightweight control lever. 
Background Information 

[0002] Bicycling is becoming an increasingly more popular form of recreation as 
well as a means of transportation. Moreover, bicycling has become a very popular 
competitive sport for both amateurs and professionals. Whether the bicycle is used 
for recreation, transportation or competition, the bicycle industry is constantly 
improving the various components of the bicycle. In particular, control devices for 
braking and/or shifting have been extensively redesigned in recent years. 
[0003] Generally, when riding a bicycle, it is desirable to be able to operate the 
brake control mechanism and the shift control mechanism of the bicycle quickly and 
easily while maintaining a firm grasp on the handlebar. Recently, control devices 
have been designed that utilize a single brake/shift lever to operate both a brake 
control mechanism and a shift control mechanism of the bicycle. If the brake/shift 
lever has an outer surface that is formed by several relatively small surfaces that do 
not interface in a smooth manner, a rider will feel some pain when the rider applies a 
force to the single brake/shift lever during gear shifting. Also, a heavy single 
brake/shift lever can result in inadvertent gear shifting. In particular, if the bicycle 
moves along a bumpy surface and the single brake/shift lever is heavy, the brake/shift 
lever may move in a vertical direction. This movement of the brake/shift lever can 
cause unexpected gear shifting on the bicycle. 

[0004] An example of a bicycle control device with a single brake/shift lever is 
disclosed in U.S. Patent Application Publication No. US2002/0 139637 (assigned to 
Shimano, Inc.). While this device works very well, this device can be uncomfortable 
for some riders when moving the control lever with fingers to shift gears. Moreover, 
this device may not be as lightweight as desired. 
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[0005] In view of the above, it will be apparent to those skilled in the art from this 
disclosure that there exists a need for an improved control device. This invention 
addresses this need in the art as well as other needs, which will become apparent to 
those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 
[0006] One object of the present invention is to provide a bicycle control device 
with an ergonomic control lever that is comfortable and simple to operate during 
braking and gear shifting operations. 

[0007] Another object of the present invention is to provide a bicycle control 
device that is relatively simple and inexpensive to manufacture and assemble. 
[0008] Another object of the present invention is to provide a bicycle control 
device with a relatively lightweight yet relatively strong control lever. 
[0009] Yet another object of the present invention is to provide a bicycle control 
device with a control lever that is relatively lightweight to suppress inadvertent gear 
shifting when the bicycle moves along a bumpy surface. 

[0010] The foregoing objects can basically be attained by providing a bicycle 
control device with a mounting portion, a control mechanism and a control lever. The 
mounting portion is adapted to be coupled to a bicycle. The control mechanism is 
coupled to the mounting portion. The control lever is operatively coupled to the 
control mechanism. The control lever includes an attachment section, an intermediate 
section extending from the attachment section and an actuating section extending 
from the intermediate section. The attachment section is operatively coupled to the 
control mechanism. At least one of the intermediate section and the actuating section 
has a hollow zone formed therein that extends axially along the at least one of the 
intermediate section and the actuating section of the control lever. 
[001 1] The foregoing objects can basically be attained by providing a bicycle 
control device having a mounting portion, a control mechanism and a control lever. 
The mounting portion is adapted to be coupled to a bicycle handlebar. The control 
mechanism is coupled to the mounting portion. The control lever is operatively 
coupled to the control mechanism to move along a first plane between a rest position 
and a operating position and along a second plane substantially perpendicular to the 
first plane between the rest position and a first position vertically spaced from the rest 
position. The control lever includes an attachment section and an actuating section 



extending from the attachment section. The attachment section is operatively coupled 
to the control mechanism. The actuating section has a first actuation surface 
extending in a direction substantially perpendicular to the first plane and an inclined 
second actuation surface facing substantially away from the first actuation surface, 
downwardly and towards the handlebar. The inclined second actuation surface 
extends in a direction intersecting the first and second planes. The inclined second 
actuation surface has a transverse height that is at least one-half of the transverse 
height of the first actuation surface. The transverse heights are measured in directions 
perpendicular to the first plane. 

[0012] These and other objects, features, aspects and advantages of the present 
invention will become apparent to those skilled in the art from the following detailed 
description, which, taken in conjunction with the annexed drawings, discloses 
preferred embodiments of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[001 3] Referring now to the attached drawings which form a part of this original 
disclosure: 

[0014] Figure 1 is a side elevational view of a bicycle equipped with a control 
device having a control lever in accordance with a first embodiment of the present 
invention; 

[0015] Figure 2 is an enlarged perspective view of the bicycle control device 
illustrated in Figure 1; 

[0016] Figure 3 A is an exploded perspective view of the bicycle control device 
illustrated in Figure 2; 

[0017] Figure 3B is a Partial top cross-sectional view illustrating the operation of 
the shift control device of the bicycle control device illustrated in Figures 2-3; 
[001 8] Figure 4 is a substantially front elevational view of the control lever of the 
bicycle control device illustrated in Figures 1-3; 

[0019] Figure 5 is a transverse cross-sectional view of the control lever illustrated 
in Figure 4, as viewed along section line 5-5 of Figure 4; 

[0020] Figure 6 is a partial cross-sectional view of the control lever illustrated in 
Figures 4 and 5 as viewed along section line 6-6 of Figure 4, with the attachment 
section shown in elevation for the purpose of illustration; 



[0021] Figure 7 is a further enlarged, partial transverse cross-sectional view of the 
control lever illustrated in Figures 4-6, as viewed along the section line 5-5 of Figure 
4; 

[0022] Figure 8 is a substantially top plan view of the control device illustrated in 
Figures 1-3, with the control lever in the release position and portions 
diagrammatically illustrated for the purpose of illustration; 

[0023] Figure 9 is a substantially top plan view of the control device illustrated in 

Figures 1-3, with the control lever in the operating position and portions 

diagrammatically illustrated for the purpose of illustration; 

[0024] Figure 10 is a substantially front elevational view of a control lever in 

accordance with a second embodiment of the present invention; 

[0025] Figure 1 1 is a partial cross-sectional view of the control lever illustrated in 

Figure 10 as viewed along section line 1 1-1 1 of Figure 10, with the attachment 

section shown in elevation for the purpose of illustration; 

[0026] Figure 12 is a substantially front elevational view of a control lever in 
accordance with a third embodiment of the present invention; 

[0027] Figure 13 is a partial cross-sectional view of the control lever illustrated in 
Figure 12 as viewed along section line 13-13 of Figure 12, with the attachment 
section shown in elevation for the purpose of illustration; 

[0028] Figure 14 is a substantially front elevational view of a control lever in 

accordance with a fourth embodiment of the present invention; 

[0029] Figure 15 is a partial cross-sectional view of the control lever illustrated in 

Figure 14 as viewed along section line 15-15 of Figure 14, with the attachment 

section shown in elevation for the purpose of illustration; and 

[0030] Figure 16 is a diagrammatic perspective view of a bicycle control device 

connected to a hydraulic brake mechanism in accordance with a fifth embodiment of 

the present invention. 

[0031] Like reference numerals refer to the same parts throughout Figures 1-16. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0032] Selected embodiments of the present invention will now be explained with 
reference to the drawings. It will be apparent to those skilled in the art from this 
disclosure that the following descriptions of the embodiments of the present invention 



are provided for illustration only and not for the purpose of limiting the invention as 
defined by the appended claims and their equivalents. 

[0033] Referring initially to Figure 1, a bicycle 10 is illustrated with a bicycle 
control device 12 mounted on a bicycle handlebar 1 1 in accordance with one 
embodiment of the present invention. The bicycle control device 12 is a right hand 
side control device 12 operated by the rider's right hand. The control device 12 is 
preferably operatively coupled to a rear derailleur 13 via a shift control cable 14 and 
to a rear brake device 16 via a brake control cable 15. Preferably, the bicycle 10 
includes a left hand side bicycle control device (not shown) that is substantially 
identical to the control device 12. Preferably, the left hand side bicycle control device 
is operatively coupled to a front derailleur 18 via a shift control cable 17 and a front 
brake device 20 via a brake control cable 19. The left hand side bicycle control 
device is essentially identical in construction and operation to the control device 12, 
except that it is a mirror image of the control device 12 and the number of shift 
positions for the left hand side bicycle control device is different. Thus, only the 
control device 12 will be discussed and illustrated herein. 

[0034] As used herein to describe the bicycle control device 12, the following 
directional terms "forward, rearward, above, downward, vertical, horizontal, below 
and transverse" as well as any other similar directional terms refer to those directions 
of a bicycle equipped with the present invention. Accordingly, these terms, as utilized 
to describe the present invention should be interpreted relative to a bicycle equipped 
with the bicycle control device 12 of the present invention. 
[0035] Since most of the parts of the bicycle 10 are well known in the art, the 
parts of the bicycle 10 will not be discussed or illustrated in detail herein, except for 
the parts that relate to the present invention. In other words, only the parts related to 
the bicycle control device 12 will be discussed and illustrated in detail herein. 
Moreover, various conventional bicycle parts such as brakes, additional sprockets, 
derailleurs, etc., which are not illustrated and/or discussed in detail herein, can be 
used in conjunction with the present invention. 

[0036] Referring now to Figures 2 and 3 A, the bicycle control device 12 basically 
includes a control lever 24, a mounting portion 21 and a control mechanism 26. The 
control lever 24 is operably coupled to the control mechanism 26. The control lever 
24 of the present invention is configured to allow a rider to operate the bicycle control 
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device 12 during braking and/or gear shifting via the control mechanism 26, as 
discussed below. The control mechanism 26 is movably coupled to the mounting 
portion 21 . The mounting portion 21 is arranged and configured to be coupled to the 
bicycle handlebar 1 1 of the bicycle 10. 

[0037] The control mechanism 26 basically functions in the same manner as 
described in U.S. Patent Application Publication No. US2002/0 139637 (assigned to 
Shimano, Inc.). Thus, details describing the construction and operation of the control 
mechanism 26 have been omitted. In other words, the control mechanism 26 will 
only be discussed and illustrated in sufficient detail to make and use the bicycle 
control device 12 of the present invention. 

[0038] Preferably, the bicycle handlebar 1 1 is a conventional flat-bar type 
handlebar having a cylindrical tubular body that extends substantially along a 
handlebar axis A that is transverse to the longitudinal center plane of the bicycle 10. 
The mounting portion 21 includes a bracket 22 with a mounting end portion 22a 
arranged and configured to be coupled to the bicycle handlebar 1 1 and a distal end 
portion 22b longitudinally spaced from the mounting end portion 22a. The mounting 
end portion 22a has a clamp band 23, a bolt 24 and a nut 25 that secure the mounting 
portion 21 to the bicycle handlebar 11. The distal end portion 22b of the bracket 22 is 
arranged and configured to be coupled to the control mechanism 26, as described in 
greater detail below. 

[0039] The control mechanism 26 is arranged and configured to operate cable 
actuated bicycle components via movement of the control lever 24. The control 
mechanism 26 basically includes a brake control mechanism 30 and a shift control 
mechanism 40. 

[0040] Referring now to Figures 2, 3 A, 8 and 9, the brake control mechanism 30 
has a pivot axis Y-Y and the shift control mechanism 40 has a pivot axis X-X. 
Preferably, the axis Y-Y is substantially perpendicular to the axis X-X. The control 
lever 24 is operatively coupled to the control mechanism 26 such that rotation of the 
control lever 24 from a brake rest position about the pivot axis Y-Y in a direction B 
operates the brake control mechanism 30. The control lever 24 is also operatively 
coupled to the shift control mechanism 40 such that rotation of the control lever 24 
from a shift rest position about the pivot axis X-X in a direction W operates the shift 
control mechanism 40 in a winding direction, while rotation of the control lever 24 



from the shift rest position about the pivot axis X-X in a direction R operates the shift 
control mechanism 40 in a release direction. Figures 2 and 8 show an overall neutral 
or rest position (i.e., that corresponds to both the shift and brake rest positions) of the 
control lever 24. Figure 9 shows an operating position of the control lever 24 during a 
braking operation. During a braking operation, the shift rest position moves such that 
the rider can shift and brake at the same time. 

[0041] Preferably the bicycle control device 12 is arranged and configured such 
that a rider views the bicycle control device 12 while sitting on the bicycle 10 and 
gripping the bicycle handlebar 1 1 . From this viewpoint, the axis X-X extends 
substantially longitudinally (i.e., from front to back) relative to the bicycle 10, while 
the axis Y-Y extends in a substantially vertical direction relative to the bicycle 10. 
From this viewpoint, the direction B is a substantially rearward direction of 
movement of the control lever 24 from the rest position of the brake control 
mechanism 30 towards the bicycle handlebar 1 1 . From this viewpoint, the direction 
W is a substantially vertically downward direction of movement of the control lever 
24 relative to the rest position of control lever 24. On other hand, the direction R is a 
substantially vertically upward direction of movement of the control lever 24 relative 
to the rest position of the control lever 24. Thus, movement of the control lever 24 in 
the direction W causes the control lever 24 to be at least partially vertically spaced 
downward from the rest position, while movement of control lever 24 in the direction 
R causes the control lever 24 to be at least partially vertically spaced upward from the 
rest position. 

[0042] Referring now to Figures 4-6, the control lever 24 is illustrated in 
accordance with a first embodiment of the present invention. The control lever 24 is 
configured to be used with the bicycle control device 12. The control lever 24 
basically includes an attachment portion 24a, an intermediate portion 24b and an 
actuating portion 24c. The actuating section 24c includes a gripping part 24d and an 
enlarged end part 24e. The gripping part 24d has a substantially uniform outer shape 
extending along a majority of the gripping part 24d. More specifically, the outer 
shape of the gripping part 24d is uniform along a longitudinal axis of the actuating 
section 24c over a distance at least equal to the width of one, or preferably two fingers 
of the rider. The intermediate portion 24b extends from the attachment section 24a, 
and the actuating section 24c extends from the intermediate section 24b. The 
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attachment section 24a of the control lever 24 has a substantially straight lower side 
surface 85. A first plane Pi is substantially parallel to the lower side surface 85 and 
the pivot axis X-X. The attachment section 24a of the control lever 24 also has a front 
side surface 24f lying in a second plane P2 that is substantially perpendicular to pivot 
the axis X-X. Preferably, the second plane P2 is substantially perpendicular to the 
first plane Pi. 

[0043] When the rider moves the control lever 24 from the rest position of Figure 
8 in the direction B to the operating (braking) position of Figure 9, the control lever 
24 rotates about the axis Y-Y and the control lever 24 moves along the first plane Pi. 
[0044] When the rider moves the control lever 24 from the shift rest position (e.g., 
Figures 2, 8 and 9) in the direction R, the control lever 24 rotates clockwise about the 
axis X-X as viewed along the axis X-X from in front of the bicycle 10. This causes 
the control lever 24 to move along the second plane P2. The direction R can be 
considered a first direction. 

[0045] On the other hand, when the rider moves the control lever 24 from the shift 
rest position in the direction W, the control lever 24 rotates counterclockwise about 
the axis X-X. This causes the control lever 24 to move along the second plane P2. 
Thus, the direction W can be considered a second direction that is opposite to the first 
direction. 

[0046] Referring now to Figure 3 A, the brake control mechanism 30 is arranged 
and configured to actuate the brake control cable 15 to operate the rear brake device 
16. The brake control mechanism 30 basically includes a brake lever base 32, a cable 
hook or brake cable attachment portion 34, a pivot pin 36, a pivot pin 38, a brake 
cable receiving bore 35 and a brake cable adjuster 37. The brake cable adjuster 37 is 
configured to adjust the brake cable tension. A torsion spring 39 is operatively 
coupled between the brake lever base 32 and the bracket 22 to normally bias the 
control lever 24 towards the rest position. Thus, one end of the torsion spring 39 is 
located in a hole in the brake lever base 32 as seen in Figure 3A and the other end of 
the torsion spring 39 is located in a hole or recess in the bracket 22. Thus, the control 
lever 24 is normally biased toward the rest position in order to release the brake 
control cable 15 after moving the control lever 24 to the operating position and 
releasing the control lever 24. 
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[0047] The control lever 24 is operatively coupled to the brake control mechanism 
30 such that movement of the control lever 24 about the Y-Y axis in the direction B 
causes movement of the brake lever base 32 relative to the mounting portion 21 to 
pull the brake control cable 15. 

[0048] The brake lever base 32 is pivotally coupled to the bracket 22 of the 
mounting portion 21 via the pivot pin 36. The brake control cable 15 has an outer 
casing 15b and a brake cable 15a. The brake cable adjuster 37 is adjustably coupled 
to the brake cable receiving bore 35. The brake cable adjuster 37 receives the outer 
casing 15b. The brake cable 15a is inserted into the bracket 22 of the mounting 
portion 21. The brake cable attachment portion 34 is pivotally coupled to the brake 
lever base 32 via the pivot pin 38. The brake cable attachment portion 34 is arranged 
and configured to couple an end of the brake cable 15a thereto in a conventional 
manner, such that movement of the brake cable attachment portion 34 causes 
movement of the brake cable 15a. Thus, movement of the control lever 24 in the 
direction B causes the brake cable (i.e., the inner wire) 15a to be pulled. 
[0049] On the other hand, the shift control mechanism 40 is arranged and 
configured to pull and release the shift control cable 14 to operate the rear derailleur 
13. The shift control mechanism 40 basically includes a pivot shaft 41 , a winding 
member 42, an operating plate 45, a winding plate 46, a releasing plate 49 and a fixed 
plate 52. The winding member 42 is rotatably supported on the pivot shaft 41. The 
shift control cable 14 has an outer casing 14b and a shift cable or inner wire 14a. 
[0050] The winding member 42 has a shift cable attachment portion 43 and a 
winding groove 44. The shift cable attachment portion 43 is configured to secure an 
end of the shift cable 14a thereto as seen in Figure 2. The winding groove 44 receives 
the shift cable 14a as it is wound on the winding member 42. 

[0051] The control lever 24 is operatively coupled to the shift control mechanism 
40 such that rotation of the control lever 24 about the X-X axis in the direction R 
causes the winding member 42 to rotate about the pivot shaft 41 for releasing the shift 
cable 14a. On other hand, rotation of the control lever 24 about the X-X axis in the 
direction W causes the winding member 42 to rotate about the pivot shaft 41 for 
winding the shift cable 14a. The winding or release of the cable 14a operates the rear 
derailleur 13 in a conventional manner. Preferably, the pivot shaft 41 is fixedly 
coupled to the brake lever base 32. 



[0052] The operating plate 45 is rotatably supported on the pivot shaft 41 and 
includes a brake lever mounting portion 57 and an operating abutment 47. Preferably, 
the brake lever mounting portion 57 is fixedly coupled to the control lever 24 such 
that movement of the control lever 24 about the pivot shaft 41 causes movement of 
the operating plate 45 about the pivot shaft 41 . 

[0053] The winding plate 46 and the releasing plate 49 are rotatably supported on 
the pivot shaft 41, while the fixed plate 52 is fixedly supported on the pivot shaft 41 . 
The winding plate 46 has a winding abutment 48 and the releasing plate 49 has a 
releasing abutment 51. The fixed plate 52 is fixedly coupled to a mounting member 
33 of the brake lever base 32. The fixed plate 52 has a fixed abutment 53 and a cable 
stop 54. The cable stop 54 is configured to receive an end of the shift cable 14a. As 
best shown in Figure 2, the outer casing 14b of the shift control cable 14 is received in 
a shift cable adjuster 55 and the shift cable 14a is inserted through a shift cable 
receiving bore 56 of the shift cable adjuster 55. The shift cable adjuster 55 is 
adjustably coupled to the cable stop 54 to allow the rider to adjust shift cable tension. 
[0054] Preferably, the winding abutment 48 of the winding plate 46 and the 
releasing abutment 51 of the releasing plate 49 are biased by a spring Si toward the 
fixed abutment 53 of the fixed plate 52. In a rest position, the winding abutment 48 
abuts a first side 53a of the fixed abutment 53 and the releasing abutment 51 abuts a 
second side 53b of the fixed abutment 53. The operating abutment 47 is located 
between the winding abutment 48 and the releasing abutment 51. The operating 
abutment 47 moves the winding abutment 48 in the winding direction W, when the 
control lever 24 is moved in the direction W and moves the releasing abutment 51 in 
the direction R, when the control lever 24 is moved in the direction R. 
[0055] The winding member 42 is biased in the release direction R, by a second 
spring S2. In order for the winding member 42 to rotate, a first latch plate 59 and a 
second latch plate 60 are fixedly coupled to the winding member 42 such that the 
winding member 42, the first latch plate 59 and the second latch plate 60 rotate 
together about the pivot shaft 41 . To operate the winding member 42 in a winding 
direction, a winding mechanism 61 is provided including a winding latch 62 defined 
peripherally of the first latch plate 59 having a plurality of teeth 63, a winding pawl 
64 for engaging the teeth 63 of the winding latch 62, and a third spring S3 for urging 
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the winding pawl 64 toward an engaging position. The winding pawl 64 is preferably 
rotatably supported on a pivot shaft 65 that is coupled to the operating plate 45. 
[0056] To operate the winding member 42 in a release direction, a hold and 
release mechanism 66 is provided including an interrupting latch 67 defined 
peripherally on the second latch plate 60 with a plurality of teeth 69 and an 
interrupting pawl 70 for engaging the teeth 69 of the interrupting latch 67. The 
interrupting pawl 70 is preferably freely rotatably supported on a pivot shaft 72 that is 
fixedly connected to an upper plate 73. The hold and release mechanism 66 also 
includes a positioning latch 74 with a plurality of teeth 75 defined peripherally on the 
first latch plate 59, a positioning pawl 76 for engaging the teeth 75 of the positioning 
latch 74, and a fourth spring S4 for urging the positioning pawl 76 toward an engaging 
position. The positioning pawl 76 is preferably rotatably supported on the pivot shaft 
72. The positioning latch 74 is preferably spaced apart from the winding latch 62. 
[0057] The upper plate 73 is fixedly supported on the cable stop 54, the pivot 
shaft 72 and the pivot shaft 41 . A nut 77 is installed on the pivot shaft 41 . Bearings 
78 are provided in the shift control mechanism 40 to facilitate smooth operation of the 
control lever 24 and the shift control mechanism 40. The bearings 78 can include ball 
bearings. However, any other suitable bearing or bearings that facilitate smooth 
operation of the control lever 24 and the shift control mechanism 40 can be used, as 
needed or desired. 

[0058] Referring now to Figure 3B, the shift control mechanism 40 is shown with 
the operating plate 45 in a stationary position. In this position, the winding abutment 
48 and the releasing abutment 51 are biased toward the fixed abutment 53 with the 
winding abutment 48 and the releasing abutment 51 contacting opposite sides of the 
fixed abutment 53. Also, the operating abutment 47 is located between the winding 
abutment 48 and the releasing abutment 51. The fixed plate 52 has a cam 89 on 
which the pawl 64 rests, when the shift control mechanism 40 is in the rest position. 
In addition, the interrupting pawl 70 is located between the interrupting latch 67 and 
the releasing abutment 5 1 . The interrupting pawl 70 is not biased toward the 
interrupting latch 67 and therefore does not engage the interrupting latch 67. 
However, the positioning pawl 76 is engaged with the positioning latch 74 to keep it 
and the winding member 42 from moving. In this rest position, the winding member 
42 is biased in the direction R via the second spring S 2 . 
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[0059] The control lever 24 is coupled to move the operating plate 45 in the 
direction W, when the control lever 24 is moved in the direction W. The winding 
pawl 64 is biased toward the winding latch 62 such that when the control lever 24 and 
the operating plate 45 are rotated in the direction W, the winding pawl 64 that is 
coupled to the operating plate 45 moves relative to the fixed plate 52 and the winding 
pawl 64 slides off of the cam 89 and engages the teeth 63 of the winding latch 62. 
The winding pawl 64 stays engaged with the teeth 63 because it is biased toward the 
teeth 63. With the winding pawl 64 engaged with the teeth 63, the first latch plate 59 
is also rotated together with the control lever 24. The first latch plate 59 is fixedly 
coupled to the winding member 42. In other words, as the first latch plate 59 rotates 
with the control lever 24, the winding member 42 also rotates to wind up the shift 
cable 14a. During the rotation of these parts in the direction W, the positioning pawl 
76 disengages from the positioning latch 74 and rotates to the position of the next 
tooth on the positioning latch 74. The operating plate 45 then returns to the rest 
position. 

[0060] On the other hand, when the control lever 24 is moved in the direction R, 
the operating plate 45 is also rotated in the direction R. When the operating plate 45 
is rotated in the direction R, the operating abutment 47 contacts the releasing 
abutment 51, which makes the releasing plate 49 rotate. When the releasing plate 49 
is rotated, the release abutment 51 contacts the positioning pawl 76 and disengages 
the positioning pawl 76 from the positioning latch 74. The disengagement of the 
positioning pawl 76 allows the first latch plate 59 to rotate in the direction R. Thus, 
the winding member 42 also rotates in the direction R to release the shift cable 14a. 
However, the rotation is stopped when the interrupting pawl 70 engages with the 
interrupting latch 67. The operating plate 45 then returns to the rest position. 
[0061] Referring again to Figures 8 and 9, the operation of the brake control 
mechanism 30 will now be described. Figures 8 and 9 provide simplified illustrations 
of the bicycle control device 12 with the shift control device 40 only 
diagrammatically illustrated. Figure 8 illustrates the release position of the brake 
control mechanism 30, while Figure 9 illustrates the operating or braking position of 
the brake control mechanism 30. The shift control device 40 can be actuated 
continuously or any time when the control lever 24 is moved from the brake rest 
position (overall rest position) to the braking position. 
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[0062] The outer casing 15b of the brake control cable 15 is received in the brake 
cable adjuster 37, which is adjustably coupled to the bracket 22 of the mounting 
portion 21 . The brake cable 15a is coupled to the brake cable attachment portion 34, 
which is operatively coupled to the brake lever base 32. When the rider moves the 
control lever 24 in the direction B from the rest position to the operating position, the 
brake lever base 32 pivots about the pivot pin 36 (i.e., pivots about the pivot axis Y- 
Y) and moves the brake cable attachment portion 34 and the brake cable 15a relative 
to the outer cover 15b. The movement of the brake cable 15a relative to the outer 
cover 15b of the brake control cable 15 operates the rear brake device 16 in a 
conventional manner. The brake control mechanism 30 and the shift control 
mechanism 40 can be operated at the same time, as needed and/or desired. Thus, the 
brake rest position can move substantially vertically up and down during shifting 
operations. 

[0063] Referring again to Figures 4-7, the control lever 24 is configured to be 
used with the bicycle control device 12 described above. The control lever 24 is 
configured and arranged such that the attachment section 24a operatively coupled to 
the control mechanism 26 for upshifting and down shifting the rear derailleur 13 by 
pivoting the control lever 24 about pivot axis X-X. 

[0064] While the attachment section 24a and the intermediate section 24b are 
decribed as separate sections, it will be apparent from this disclosure that the 
intermediate section 24b can be considered part of the attachment section 24a. In 
other words, the control lever 24 can be configured with an elongated the attachment 
section 24a' that includes the intermediate section 24b and the attachment section 24a 
with the actuating section 24c extending therefrom. In any event, the actuating 
section 24c basically extends outwardly from the part of the control lever 24 coupled 
to the control mechanism 26 and the mounting portion 21. The gripping part 24d has 
a substantially uniform outer shape extending along a majority of the gripping part 
24d. More specifically, the outer shape of the gripping part 24d is uniform along a 
longitudinal axis of the actuating section 24c over a distance at least equal to the 
width of one, or preferably two fingers of the rider. 

[0065] The attachment section 24a is arranged and configured to be operatively 
coupled to the control mechanism 26 such that the control lever 24 actuates the 
control mechanism 26 during braking and gear shifting operations. The attachment 
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section 24a has an opening 79 that is configured to receive the bearings 78 therein. 
The opening 79 has a central axis that corresponds to the X-X axis of the control 
mechanism 26. 

[0066] As best shown in Figure 6, the actuating section 24c is arranged and 
configured to include a hollow zone 80. The hollow zone 80 extends inwardly from a 
free end 81 of the control lever 24 along a longitudinal axis of the hollow zone 80. 
More specifically, the hollow zone 80 is formed in the actuating section 24c of the 
control lever 24. The hollow zone 80 is open at the free end 81 of the control lever 24 
and closed at an opposite end 83 of the hollow zone 80. In other words, the hollow 
zone 80 is a blind bore that is open at the free end 81 of the actuating section 24c of 
the control lever 24. 

[0067] As mentioned above, the bicycle control device 12 is preferably arranged 
and configured such that the rider views the bicycle control device 12 while sitting on 
the bicycle 10 and gripping the bicycle handlebar 1 1 . From this viewpoint, the 
direction W (winding direction) is a substantially vertically downward direction of 
movement of the control lever 24, while the direction R (release direction) is the 
substantially vertically upward direction of movement of the control lever 24. More 
specifically, the bicycle control device 12 can be arranged and configured such that 
the winding and releasing directions are vertically downward and vertically upward, 
respectively, with respect to the ground surface. 

[0068] The hollow zone 80 is dimensioned and configured to substantially reduce 
the weight of the control lever 24, as compared to a solid control lever of the same 
size. Also, the hollow zone 80 is dimensioned and configured such that the control 
lever 24 is strong enough to allow a rider to perform braking and/or speed changing 
operations via movement of the control lever 24. In any event, the control lever 24 is 
sufficiently lightweight such that there is a reduced amount of vertical upward and/or 
vertical downward movement of the control lever 24, due to vertical movement of the 
bicycle when it moves along a bumpy surface. This, in turn, reduces the chance of 
any inadvertent gear shifting as the bicycle moves along the bumpy surface. 
[0069] In this embodiment, the hollow zone 80 includes a narrow part 80a and an 
enlarged end part 80b. At least one of the narrow part 80a and the enlarged end part 
80b preferably has a circular cross-section as viewed along the longitudinal axis of the 
actuating section 24c. However, the narrow part 80a and the enlarged end part 80b of 
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the hollow zone 80 can have any other suitable cross-sectional shape as needed and/or 
desired. Preferably, the control lever 24 is cast, and then the hollow zone 80 is 
formed by drilling into the control lever 24. Alternatively, it will be apparent to those 
skilled in the art from this disclosure that the hollow zone 80 can be formed during the 
manufacture of the control lever 24 by any suitable method, such as casting, 
machining or the like. Preferably, the control lever 24 is constructed of aluminum. 
However, the control lever 24 can be constructed from any other suitable material 
having sufficient strength characteristics to perform the braking and gear shifting 
operations in conjunction with the bicycle control device 12 as described herein. 
Preferably, the control lever 24 is formed as a one-piece, unitary member, except for 
an optional plug 86, as described below. 

[0070] The enlarged end part 80b of the hollow zone 80 extends inwardly from 
the free end 81 in a first axial direction along a longitudinal axis of the hollow zone 
80, to form an abutment surface 84 that faces in a second axial direction opposite to 
the first axial direction. The abutment surface 84 extends radially outwardly from the 
narrow part 80a as measured from the longitudinal axis of the hollow zone 80. The 
hollow zone 80 is arranged and configured to receive the optional plug 86 therein by 
press-fitting, threading or the like. The plug 86 prevents dirt and/or moisture from 
entering through the free end 81 and into the hollow zone 80. The plug 86 and the 
hollow zone 80 are arranged and configured such that a completely enclosed hollow 
interior area is formed in this embodiment, when the plug 86 is installed in the free 
end 81 of the control lever 24. The plug 86 also improves the overall appearance of 
the control lever 24 by making the control lever 24 appear as if it is a solid member. 
[007 1] The enlarged end part 80b and the abutment surface 84 are arranged and 
configured to abut a second abutment surface 87 on the plug 86 for limiting inward 
axial movement of the plug 86 into the hollow zone 80. 

[0072] Referring now to Figure 5, a transverse cross-sectional view of the control 
lever 24 is illustrated as viewed along the section line 5-5 of Figure 4. This cross- 
sectional view shows an outer peripheral surface 82 of the gripping part 24d of the 
actuating section 24c of the control lever 24 extending outwardly from the transverse 
cross-section at section line 5-5 to the free end 81 of the control lever 24. As seen in 
Figure 5, the cross-section of the gripping part 24d at the section line 5-5 has a some 
what of a modified D-shape. Also, the hollow zone 80 has a circular cross-section. 
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The control lever 24 is shown to be solid between the hollow zone 80 and the outer 
peripheral surface 82. In other words, the hollow zone 80 is completely enclosed by a 
wall of material between the hollow zone 80 and the outer peripheral surface 82. This 
cross-sectional view along the section line 5-5 is located on the gripping part 24d of 
the actuating section 24c of the control lever 24. As mentioned above, the gripping 
part 24d has a substantially uniform outer shape extending along a majority of the 
gripping part 24d. Also, the outer shape of the gripping part 24d is uniform along a 
longitudinal axis of the actuating section 24c over a distance at least equal to the 
width of one, or preferably two fingers of the rider. In other words, the outer 
peripheral surface 82 extends along the gripping part 24d at least where the rider's 
index and middle fingers normally contact the outer peripheral surface 82. 
[0073] Referring now to Figure 7, this figure shows an enlarged partial transverse 
cross-sectional view of the cross-section along the section line 5-5 of Figure 4. This 
partial transverse cross-sectional view is identical to the cross-sectional view shown 
in Figure 5, except that Figure 7 shows an enlarged cross-sectional view and the outer 
periphery 88 of the control lever 24 is removed for clarity. 

[0074] The outer peripheral surface 82 includes has a first actuation surface 90, a 
first curved connecting surface 92, an inclined second actuation surface 94, a vertical 
side surface 96, a second curved connecting surface 98, a first upper surface 99 and a 
third curved connecting surface 100. These surfaces are contiguously coupled 
together such that the outer peripheral surface is a continuous, smooth annular 
surface. 

[0075] More specifically, a first end of the first actuation surface 90 is 
contiguously coupled to a first end of the first curved connecting surface 92, while a 
second end of the first curved connecting surface 92 is contiguously coupled to a first 
end of the inclined second actuation surface 94. A second end of the inclined second 
actuation surface 94 is then contiguously coupled to a first end of the vertical side 
surface 96. A second end of the vertical side surface 96 is contiguously coupled to a 
first end of the second curved connecting surface 98. A second end of the second 
curved connecting surface 98 is then contiguously coupled to a first end of the first 
upper surface 99. A second end of the first upper surface 99 is then contiguously 
coupled to a first end of the third curved connecting surface 100. Finally, a second 
end of the third curved connecting surface 100 is contiguously coupled to the second 
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end of the first actuation surface 90. The inclined second actuation surface 94 is 
adjacent to the first curved connecting surface 92 and adjacent to the vertical side 
surface 96. The first, second and third curved connecting surfaces 92, 98 and 100, 
respectively, are convex curved surfaces. The vertical side surface 96 faces in a 
direction substantially opposite to the first actuation surface 90. 
[0076] As mentioned above, movement of the control lever 24 in the direction R 
causes the shift cable 14a to be released. More specifically, the rider applies an 
actuation force to the inclined second actuation surface 94 via a finger nail side of the 
rider's hand (opposite to the palm of the rider's hand), which lifts up the control lever 
24 in the direction R and releases the shift cable 14a. The inclined second actuation 
surface 94 is relatively large and has a sufficiently smooth interface with both the 
vertical side surface 96 and the first curved connecting surface 92 such that the 
control lever 24 is comfortable (not painful) for the rider to operate the control lever 
24 in the direction R. 

[0077] Referring still to Figures 4, 5 and 7, the first plane Pi extends parallel to 
the lower edge surface 85 of the control lever 24 and the axis X-X. Also, the control 
lever 24 has the attachment section 24a with the front side surface 24f lying in the 
second plane P2 that extends perpendicular to the axis X-X. Preferably, the second 
plane P2 is substantially perpendicular to the first plane Pi. 
[0078] Again, the outer shape of the gripping part 24d is uniform along a 
longitudinal axis of the actuating section 24c over a distance at least equal to the 
width of one, or preferably two fingers of the rider. In other words, the outer 
peripheral surface 82 extends along the gripping part 24d at least where the rider's 
index and middle fingers normally contact the outer peripheral surface 82. 
[0079] The first actuation surface 90 extends in a direction substantially 
perpendicular to the first plane Pi. The first actuation surface 90 faces outwardly in a 
direction substantially parallel to the axis X-X, while the inclined second actuating 
surface 94 faces outwardly in a direction that is substantially opposite to the direction 
that the first actuation surface 90 faces. In other words, the inclined second actuation 
surface 94 faces substantially away from the first actuation surface 90. 
[0080] Referring now to Figures 2, 4, 5 and 7, the inclined second actuation 
surface 94 faces in a direction substantially opposite to the front side surface 24f of 
the attachment section 24c of the control lever 24. In other words, the inclined second 
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actuation surface 94 faces substantially towards the bicycle handlebar 11. Also, the 
inclined second actuation surface 94 is arranged and configured to extend outwardly 
in a direction (i.e., substantially along a third plane P 3 ) that intersects the first and 
second planes Pi and P2. In other words, the inclined second actuation surface 94 at 
least partially lies in the third plane P3. As best shown in Figure 7, the inclined 
second actuation surface 94 has a transverse height Hi that is at least one-half of a 
transverse height H2 of the first actuation surface 90. The transverse heights Hi and 
H2 are measured in a perpendicular direction to the first plane Pi. 

SECOND EMBODIMENT 
[0081] Referring now to Figures 10 and 1 1, a control lever 124 is illustrated in 
accordance with a second embodiment of the present invention. The control lever 124 
of this second embodiment is configured to be used in the bicycle control device 1 2 of 
the first embodiment. In other words, the control lever 24 of the bicycle control 
device 12 of the first embodiment can be replaced with the control lever 124 of this 
second embodiment to form a modified bicycle control device. Thus, the control 
lever 124 is installed on the bicycle control device 12 in the same manner as discussed 
above in connection with the control lever 24 of the first embodiment. 
[0082] The only difference between the control lever 124 of this second 
embodiment and the control lever 24 of the first embodiment is a hollow zone 180 
disposed in the control lever 124. In view of the similarities between this second 
embodiment and the first embodiment, the following description will focus mainly on 
the difference. However, it will be apparent to those skilled in the art from this 
disclosure that the descriptions and illustrations of the first embodiment also apply to 
this second embodiment, except as discussed and illustrated herein. 
[0083] Thus, the control lever 124 basically includes an attachment section 124a, 
an intermediate section 124b, and an actuating section 124c that are identical to the 
attachment section 24a, the intermediate section 24b and the actuating section 24c, 
respectively, of the control lever 24, except for the hollow zone 1 80 disposed in the 
control lever 124. The actuating section 124c has a gripping part 124d with a 
substantially uniform transverse cross-section relative to a longitudinal axis of the 
actuating section 124c. The attachment section 124a and the intermediate section 
124b can together be considered a single elongated attachment section 124a' as 
described in the first embodiment. 
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[0084] The control lever 124 is configured and arranged to include the hollow 
zone 180 that extends axially completely through the control lever 124. More 
specifically, the hollow zone 180 extends inwardly from a free end 181 of the control 
lever 124 through the actuating section 124c, through a portion of the intermediate 
section 124b and through a peripheral surface 187 of the control lever 124. The 
hollow zone 180 is dimensioned and configured to substantially reduce the weight of 
the control lever 124, as compared to a solid control lever of the same size. The 
hollow zone 180 is also dimensioned and configured such that the control lever 124 is 
strong enough to allow a rider to perform braking and/or speed changing operations 
via movement of the control lever 124. In any event, the control lever 124 is 
sufficiently lightweight such that there is a reduced amount of vertical upward and/or 
vertical downward movement of the control lever 124, due to vertical movement of 
the bicycle when it moves along a bumpy surface. This, in turn, reduces the chance of 
any inadvertent gear shifting as the bicycle moves along the bumpy surface, as 
described above for the control lever 24 of the first embodiment. 
[0085] As shown in Figure 1 1, the hollow zone 180 of the control lever 124 
preferably includes a narrow part 180a and an enlarged end part 180b. Preferably, at 
least one of the narrow part 180a and the enlarged end part 180b has a circular cross- 
section as viewed along the longitudinal axis of the hollow zone 180. However, the 
narrow part 180a and the enlarged end part 180b of the hollow zone 180 can have any 
other suitable cross-sectional shape as needed or desired. Preferably, the control lever 
124 is cast, and then the hollow zone 1 80 is formed by drilling through the control 
lever 124. Alternatively, it will be apparent to those skilled in the art from this 
disclosure that the hollow zone 180 can be formed during the manufacture of the 
control lever 124 by any suitable method, as mentioned above. It will be apparent to 
those skilled in the art from this disclosure that the hollow zone 1 80 can be formed 
with closed ends during the manufacture of the control lever 124 such that the hollow 
zone 180 extends between the actuating section 124c and the intermediate section 
124b of the control lever 24. 

[0086] The enlarged end part 180b extends inwardly from the free end 181 in a 
first axial direction along the longitudinal axis of the hollow zone 180, to form an 
abutment surface 183 that faces in a second axial direction opposite to the first axial 
direction. The enlarged end part 180b and the abutment surface 183 are identical to 
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the enlarged end part 80b and the abutment surface 84, respectively, of the first 
embodiment. It will be apparent to those skilled in the art from this disclosure that the 
plug 86 of the first embodiment can optionally be provided at the free end 181 
through the enlarged end part 180b, to prevent dirt and/or moisture from entering 
through the free end 181 and into the hollow zone 180. Moreover, it will be apparent 
to those skilled in the art from this disclosure that another plug (not shown) that is 
similar to the plug 86 can optionally be provided at a second end 185 of the hollow 
zone 180, to prevent dirt and/or moisture from entering through the second end 185 
and into the hollow zone 180. 

THIRD EMBODIMENT 
[0087] Referring now to Figures 12 and 13, a control lever 224 is illustrated in 
accordance with a third embodiment of the present invention. The control lever 224 
of this third embodiment is configured to be used in the bicycle control device 12 of 
the first embodiment. In other words, the control lever 24 of the bicycle control 
device 12 of the first embodiment can be replaced with the control lever 224 of this 
third embodiment. Thus, the control lever 224 is installed on the bicycle control 
device 12 in the same manner as discussed above in connection with the control lever 
24 of the first embodiment. 

[0088] The only difference between the control lever 224 of this third 
embodiment and the control lever 24 of the first embodiment is a hollow zone 280 
disposed in the control lever 224. In view of the similarities between this third 
embodiment and the first embodiment, the following description will focus mainly on 
the difference. However, it will be apparent to those skilled in the art from this 
disclosure that the descriptions and illustrations of the first embodiment also apply to 
this third embodiment, except as explained and illustrated herein. 
[0089] Thus, the control lever 224 basically includes an attachment section 224a, 
an intermediate section 224b, and an actuating section 224c that are identical to the 
attachment section 24a, the intermediate section 24b and the actuating section 24c, 
respectively, of the control lever 24, except for the hollow zone 280 disposed in the 
control lever 224. The actuating section 224c has a gripping part 224d with a 
substantially uniform transverse cross-section relative to a longitudinal axis of the 
actuating section 224c. The attachment section 224a and the intermediate section 
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224b together can be considered a single elongated attachment section 224a' as 
described in the first embodiment. 

[0090] The control lever 224 is configured and arranged to include the hollow 
zone 280 that extends completely through the control lever 224 between a first 
peripheral surface 283 and a second peripheral surface 284 of the control lever 224. 
More specifically, the hollow zone 280 extends diagonally along a longitudinal axis 
through a portion of the actuating section 224c and a portion of the intermediate 
section 224b of the control lever 224. 

[0091] The hollow zone 280 is dimensioned and configured to substantially 
reduce the weight of the control lever 224, as compared to a solid control lever of the 
same size. Also, the hollow zone 280 is dimensioned and configured such that the 
control lever 224 is strong enough to allow a rider to perform braking and/or speed 
changing functions via movement of the control lever 224. In any event, the control 
lever 224 is sufficiently lightweight such that there is a reduced amount of vertical 
upward and/or vertical downward movement of the control lever 224, due to vertical 
movement of the bicycle when it moves along a bumpy surface. This, in turn, reduces 
the chance of any inadvertent gear shifting as the bicycle moves along the bumpy 
surface, as described above for the control lever 24 of the first embodiment. 
[0092] The hollow zone 280 preferably has a circular cross-section as viewed 
along the longitudinal axis of the hollow zone 280. Alternatively, the hollow zone 
280 can have any other suitable cross-sectional shape as needed and/or desired. The 
control lever 224 can be cast and then the hollow zone 280 can be formed by drilling 
the control lever 224. However, it will be apparent to those skilled in the art from this 
disclosure that the hollow zone 280 can be formed during the manufacture of the 
control lever 224 by any suitable method, as mentioned above. It will be apparent to 
those skilled in the art from this disclosure that the hollow zone 280 can be formed 
with closed ends during the manufacture of the control lever 224 such that the hollow 
zone 280 extends between the actuating section 224c and the intermediate section 
224b of the control lever 224. 

[0093] It will also be apparent to those skilled in the art from this disclosure that a 
plug similar to the plug 86 of the first embodiment can optionally be provided at a 
first end 285 of the hollow zone 280 and/or a second end 286 of the hollow zone 280, 
to prevent dirt and/or moisture from entering into the hollow zone 280. These plugs 
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(not shown) also improves the overall appearance of the control lever 224 by making 
the control lever 224 appear as if it is a solid member. 

FOURTH EMBODIMENT 
[0094] Referring now to Figures 14 and 15, a control lever 324 is illustrated in 
accordance with a fourth embodiment of the present invention. The control lever 324 
of this fourth embodiment is configured to be used in the bicycle control device 12 of 
the first embodiment. In other words, the control lever 24 of the bicycle control 
device 12 of the first embodiment can be replaced with the control lever 324 of this 
fourth embodiment. Thus, the control lever 324 is installed on the bicycle control 
device 12 in the same manner as discussed above in connection with the control lever 
24 of the first embodiment. 

[0095] The only difference between the control lever 324 of this fourth 
embodiment and the control lever 24 of the first embodiment is a hollow zone 380 
disposed in the control lever 324. In view of the similarities between this fourth 
embodiment and the first embodiment, the following description will focus mainly on 
the difference. However, it will be apparent to those skilled in the art from this 
disclosure that the descriptions and illustrations of the first embodiment also apply to 
this fourth embodiment, except as discussed and illustrated herein. 
[0096] Thus, the control lever 324 basically includes an attachment section 324a, 
an intermediate section 324b, and an actuating section 324c that are identical to the 
attachment section 24a, the intermediate section 24b and the actuating section 24c, 
respectively, of the control lever 24, except for the hollow zone 380 disposed in the 
control lever 324. The actuating section 324c has a gripping part 324d with a 
substantially uniform transverse cross-section relative to a longitudinal axis of the 
actuating section 324c. The attachment section 324a and the intermediate section 
324b can together be considered a single elongated attachment section 324a' as 
described in the first embodiment. 

[0097] The control lever 324 is configured and arranged to include the hollow 
zone 380. The hollow zone 380 includes a first hollow section 380a (i.e., similar to 
the hollow zone 280 of the third embodiment) and a second hollow section 380b (i.e., 
similar to the hollow zone 80 of the first embodiment). The first hollow section 380a 
extends completely through the control lever 324 from a first peripheral surface 383 
to a second peripheral surface 384 of the control lever 324. More specifically, the 
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first hollow section 380a extends diagonally along a first longitudinal axis through a 
portion of the actuating section 324c and through a portion of the intermediate section 
324b. 

[0098] The second hollow section 380b extends axially along a second 
longitudinal axis through the actuating section 324c and intersects the first hollow 
section 380a. More specifically, the second hollow section 380b starts at a free end 
381 of the control lever 324 and extends through a portion of the actuation section 
324c, where it intersects the first hollow section 380a. Figure 13 shows that the first 
and second hollow sections 380a and 380b intersect to form a substantially v-shaped 
cross-section as viewed perpendicular to the first and second longitudinal axes of the 
first and second hollow sections 380a and 380b. The hollow zone 380, which 
includes the first and second hollow sections 380a and 380b, extends along the entire 
actuating section 324c and a portion of the intermediate section 324b of the control 
lever 324. 

[0099] The first and second hollow sections 380a and 380b of the hollow zone 
380 are dimensioned and configured to substantially reduce the weight of the control 
lever 324, as compared to a solid control lever of the same size. Also, the first and 
second hollow sections 380a and 380b are dimensioned and configured such that the 
control lever 324 is strong enough to allow a rider to perform braking and/or speed 
changing functions via movement of the control lever 324. In any event, the control 
lever 324 is sufficiently lightweight such that there is a reduced amount of vertical 
upward and/or vertical downward movement of the control lever 324, due to vertical 
movement of the bicycle when it moves along a bumpy surface. This, in turn, reduces 
the chance of any inadvertent gear shifting as the bicycle moves along the bumpy 
surface, as described above for the control lever 24 of the first embodiment. 
[00100] As best shown in Figure 15, the first hollow section 380a is preferably 
tapered. On the other hand, the second hollow section 380b preferably includes a 
narrow part 380c and an enlarged end part 380d. The enlarged end part 380d extends 
inwardly in a first axial direction along the longitudinal axis of the hollow section 380 
to form an abutment surface 383 that faces in a second axial direction opposite to the 
first axial direction. The enlarged end part 380d and the abutment surface 383 are 
identical to the enlarged end part 80b and the abutment surface 84, respectively, of the 
first embodiment. The first hollow section 380a can have circular cross-section as 
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viewed along the first longitudinal axis of the first hollow section 380a. Also, at least 
one of the narrow part 380c and the enlarged end part 380d of the second hollow 
section 380b preferably has a circular cross-section as viewed along the longitudinal 
axis of the second hollow section 380b. The first hollow section 380a also preferably 
has a circular shaped cross-section as viewed along its longitudinal axis. 
[00101] However, the first and second hollow sections 380a and 380b can have any 
other suitable cross-sectional shapes as needed or desired. The control lever 324 can 
be cast, and then the first and second hollow sections 380a and 380b can be formed by 
drilling the control lever 324. Alternatively, it will be apparent to those skilled in the 
art from this disclosure that the first and second hollow sections 380a and 380b can be 
formed during the manufacture of the control lever 324 by any suitable method, as 
mentioned above. It will be apparent to those skilled in the art from this disclosure 
that the hollow zone 380 can be formed with closed ends during the manufacture of 
the control lever 324 such that the hollow zone 380 extends between the actuating 
section 324c and the intermediate section 324b of the control lever 24. 
[00102] It will be apparent to those skilled in the art from this disclosure that the 
plug 86 of the first embodiment can optionally be provided at a free end 381 of the 
control lever 324 that is inserted into the enlarged part 380d of the second hollow part 
380b, to prevent dirt and/or moisture from entering the second hollow section 380b. 
Similarly, plugs that are similar to the plug 86 of the first embodiment can optionally 
be provided at first and second ends 385 and 386 of the first hollow section 380a, to 
prevent dirt and/or moisture from entering into the first hollow section 380a. All of 
the plugs improve the overall appearance of the control lever 324 by making the 
control lever 324 appear as if it is a solid member. 

FIFTH EMBODIMENT 
[00103] Referring now to Figure 16, a bicycle control device 12' in accordance 
with a fifth embodiment of the present invention is illustrated. This fifth embodiment 
is substantially identical to the first embodiment. In particular, the control device 12' 
of this fifth embodiment is substantially identical to the control device 12 of the first 
embodiment, except the control device 12* includes a modified control mechanism 
26'. The modified control mechanism 26' basically includes a hydraulic brake control 
mechanism 30' and a shift control mechanism 40. The modified control mechanism 
26' can be understood from in U.S. Patent Application Publication No. 
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US2002/0 139637 (assigned to Shimano, Inc.). Thus, control mechanism 26' will not 
be discussed and/or illustrated in detail herein. In any case, the control device 12' of 
this fifth embodiment preferably utilizes a control lever 24 of the first embodiment 
operatively coupled to the modified control mechanism 26\ 
[00104] In view of the similarities between this fifth embodiment and the first 
embodiment, this fifth embodiment will not be discussed and/or illustrated in detail 
herein. Rather, the following descriptions and illustrations will focus mainly on the 
differences between this fifth embodiment and the first embodiment. However, it will 
be apparent to those skilled in the art from this disclosure that most of the descriptions 
and illustrations of the first embodiment also apply to this fifth embodiment, except as 
explained and illustrated herein. Additionally, in view of the similarities between this 
fifth embodiment and the first embodiment, like reference numerals will be used to 
identify identical parts. Moreover, in view of the similarities between this fifth 
embodiment and the first embodiment, parts of this fifth embodiment that are 
functionally identical to parts of the first embodiment will be identified with like 
reference numerals but with a prime 

[00105] The brake control mechanism 30' includes a piston and cylinder structure, 
as discussed below, and a mounting pin or axle 41' with the shift control mechanism 
40 mounted thereon in a manner substantially identical to the first embodiment. The 
control lever 24 is normally biased by a spring member (not shown) toward the 
neutral or rest position, as shown in Figure 16, after moving the control lever 24 to the 
operating (braking) position and releasing the control lever 24. The control levers 
124, 224 and 324 of the second, third and fourth embodiments could also be used with 
the device 12' of this fifth embodiment. 

[00106] The hydraulic brake control mechanism 30' basically includes the pin 41', 
a hydraulic brake bracket 101 (with a cylinder), a piston 103, a fluid reservoir 104, an 
outlet 105, a nipple 106 and a pin 107. The piston 103 is housed within the brake 
bracket 101 and controls communication between the fluid reservoir 104 and the 
outlet 105. The brake bracket 101 is coupled to the handlebar 1 1 of the bicycle 10 in 
a manner substantially identical to the first embodiment. The control lever 24 is 
coupled to the piston 103 via a modified brake lever base 32' and the pin 107. Thus, 
when the control lever 24 is moved in the braking direction, the piston 103 moves 
with the control lever 24. The piston 103 then pushes the brake fluid toward the 
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outlet 105, which is connected to a brake line. Thus, fluid from the fluid reservoir 
104 flows through the brake line, to operate a hydraulic brake device (not shown) in a 
conventional manner. The shift control mechanism 40 is actuated by rotating the 
control lever 24 about the pin 41* in a manner substantially identical to the first 
embodiment. Thus, the brake lever 24 of the control device 12' moves along two 
planes in a manner identical or substantially identical to the first embodiment. 
[00107] The terms of degree such as "substantially", "about" and "approximately" 
as used herein mean a reasonable amount of deviation of the modified term such that 
the end result is not significantly changed. For example, these terms can be construed 
as including a deviation of at least ± 5% of the modified term if this deviation would 
not negate the meaning of the word it modifies. 

[00108] While only selected embodiments have been chosen to illustrate the 
present invention, it will be apparent to those skilled in the art from this disclosure 
that various changes and modifications can be made herein without departing from the 
scope of the invention as defined in the appended claims. Furthermore, the foregoing 
descriptions of the embodiments according to the present invention are provided for 
illustration only, and not for the purpose of limiting the invention as defined by the 
appended claims and their equivalents. Thus, the scope of the invention is not limited 
to the disclosed embodiments. 
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